Learning Unreal Engine 
Game Development 


A step-by-step guide that paves the way for developing fantastic 





PACKT 


Nectplpi "Wot gcriGpi pgl co g 
Fexenjro gpv 


Med QhE qpvepw 


Nectpkpi "WotgcrlGpi oe! co g'F ro gpv 
Etgf ku 
CdqwN g'Cwy qt 
Cdqwy g'T u 
y y y (RcemRwd(eqo 
Uwr atv 2 mf keqwpvqHetu.'cpf "o qt 
Y j ('uwduetkle A 
Hgg'ceeguu'hgt 'Rcenvceequpvj aif gtu 
Rtglreg 
Y j cvy kr'dgqmegxgtu 
Y j cv1qw]| "ut lu'dqqm 
Y j q'y kü'dqqnikTat 
EqpxgpWgpu 
Tecf gt' dcem 
Ewuwo egt"uwrr qty 
E cf pi "y g'ezco r rg'eqf 


F cf kpi "y g'eqmt'lp ci gu'gh'y kr'dqam 





30Cp'Oxetxley 'gh'WptecriGpi 

Y j cvi ggu'kpw'c'i co gA 
Y j cvko'c'i co g'epi pgA 
VJ gj kngt ('qh'WotgcrlGpi 
I co g'f gxgmro gpv 

Ctvanu 

Elpgo cve'etgcvgtu 

f 'f guk pgtu 


I co of guk u 





























Nectplpi "Wot gcriGpi pgl co g 
Fexenjro gpv 


Nectplpi 'WptgcriGpi pgl co g 
Fexenjro gpv 


Eqr {tk j v« '4238'Rcem/Rudrkyj pi 

Cmtk j w'tgugtxgf OP q'r ctvqh y lu'dqqnio c ( 'dg'tgr tqf vegf ."ungtgf "Ip'c'tgxkegxenu[uwo . 
qt'cpuo kwef o cpi hito "OI nl o gcpu.'y kj qw grtkgt'y tkwep'r gto kukjp'qh'y g 
r wdrhy st."szegr vip'y g'ecug qhidtkgh' s wqwwqpu'eo def f gf 'kp'etkdecrictuereu'qt'texkey u0 


Gxgt ( "ehhqtv] cu'dggp'o cf g'Ip'N g'rtgr cteqp'qh'y ku'dggniig"spuwtg'y g'ceewtce( 'qhN g 
Iphgto eqp'rtgugpvef OF qy exgt.y g foto cvqp'egpyelpgt o v krdqqmikruqrf 'y ky qw 

y cHtcp "ou et"gzr tguu'qt'ko r rief OP sky et'y g'cwy qt.'pqt'ReenyRwdriy at ."cpf "ku 

f gcretu'cpf 'f kt klwqtu y kridg'] gf 'icdre hgt'cp( "f co ci gu'ecwugf out np gf q'dg'ecwugf 
fkgew oof kgew 'd( Moon) 

ReenVRwdrky lpi " cu'epf gexqtgf '\q'r tqxK g ef go ctmikphgto cqp'cdqwceniqh Vy g 

ego rcpkeu'cpf 'rtqf wew'o gpWgpgf "ov kí'dqqnid ['N g'errtgrtlew wg qhecr ken0 

J qy gxgt."RcenvRwdrkg kpi "ecppqvi wctcpwg'N g'ceewtce('qh'y ki'kphgto cuqp0O 


Hkuvr wdrkuj gf <Hedtwct { "4238 
Rtqf weWqp'tghetgpeg$3462438 
Rudriy gf 'd{"Rcem’Rudrkuj kpi "MO 
Nkxgt {Reeg 

57'Nkxgt ("Utggv 

Dko kpi j co 'D5'ARD."WVD 

KDP " 9: /3/9: 65; /: 37/8 

y y y Gcemr wd(eqo 


Etgf ku 

Cw qt 

Iqcppc'Neg 

Tegxlgy gtu 

O lej greg Dgtwripk 

Mim Nom el 

F cpkenigpcy cp"Xcrkm 
Eqo o kuilgplpi 'Gf but 
Gf y ctf "Dqy ngw 

Ces wullqp'Gf but 
Uvdj q'I ww 
EqpwpvF gxgnjr o gpv Gf but 
RtggK'Ulpi J 

Voej pleciiGf kat 
Cpnke"Vj cnt 

Eqr { 'Gf kot 

Ugpic'Ej ggo c 
RtqlgevEqqtf kpc wt 
Uy gw ODky cwet 
Rt qqlt gcf gt 

UcHa'Gf kupi 

Ipf gzgt 

VelcnF ctw crg Uqpk 
Rt qf wevap'E qatf Ipc wt 
P key 'O qj kg 
Eqxgt'Y qtm 

P key 'O qj kg 


Cdqw Mo wi qt 


Locppc Nee" cu'o qtg'y cp": "Lgctu qhgzr gtkgpeg'Ip'i co gf gxgrgr o gpwWU e" cu! guk pgf 
cpf 'rtqi tco o gf 'xctkqwu' xk gq'i co oh g'Tituv'uctwf "y qtnkpi "y kj "Wptecnu co g 

gpi kpg'kp'4227'cpf "ki xgt["ezekef Nq'dg'cdrg wu Con qt'c'dqqnicdqwN g'pgy guv Wptgcn 
Gpi kpg'60U g j cu'cmq'y qtngf ^y ky "o cp( ug et ap kpgu'cu'y gricu'tgxlgy gf 'dqqmrcpf 
xM gqu'qp'Et { "Gpi Ipg"60 

Ky quí 'rkng N'N como ("rctgpu'cpf "uknet'hgt'"y gkt"eqpuicpvuw r qtvkp'o ('! co g 
fegxgmro gpviquipg{'cpf'o ("dtqy gt.'Tetqo g.'y J q'htuvftgy "o glpıq gy quf "gh 

i co pi OKcnq'y cpv\q'y cpnicnio {"gz/egngei wgu'cpf "o cpci gtu'hgt'y gk'r cvepeg'y j kp 
wcej kpi 'o g'cdqwWf gxgngr kpi "1 co gu'cpf "o cnkpi "ecej "y qtnif ci 'c'r rgeuwtgO 

Ncuw{. "Ky quf nu tag q'N cpmiy g'co c| kpi "\gco 'cVRcen/Rwinuuj Ipi "To we Ipi "o g 
y tqw j "y gt wdrhy au "rtgeguu'cpf "o cnkpi "y lu'dqqnir quukdrgO 


L4 q 
Cdqwy g"l'gxlgy gtu 
O kj gig" Dwf om 'Det vgiipkemy c(uj cf "c'r cuukp' hat xk gqi co eu Owi ki'y c{ "kpg g 
Ipf wn {"j cf 'dggp'rgpi "cpf "uxcpi g0Ro ku" qw "ev cuo qtg'Ipyetguyef "Ip'dgeqo Ipi "c 
r tqheuuk]pcr'xqme( demr m { gt f gur kg'uwf {Ipi "eqo r wet'uelgpeg cpf "eqo r wet'l tcr j kt) 


Vj ep.) g'warr gf "i tqy pi 'cpf  gqpnt "cf 'qpg'ej qleg mei) 


O ki gre u'ef vecWqp'cpf deem tqwpf ta mon nf "ej pkecnf wg wu iro cuvt un 

eqo r wet'epi Ipggtlpi 'f gi tgg0'Vj tqw j "y geqwtug'qhj ku'ectggt.'5 g uf gxgmr gf 'xctkjvu 
cte "unkmi.'r cuulpi 'f tcy kpi "cpf 'rj qui tcrj {"equtugu0J g ucnq'c'nggp'qdugtxgt'qh 
pewtg0J g'y Ipmrqh; lo uerhcu'c'eej plecrii wv ky 'c'1 qqf "cugo 

56DN Vj Ipi u'ki'c'vo cnilpf ke"ego r cp{ "dcugf p" Vwtlp."Kcn( OEwttgpw "ku pxqikegf "pw q 
\kugu<T gf que 'c Scd we'Nq'qif 'tcelpi "o qpuvgtu."uvej 'cu H^ gtq."Y k gQw'Tqneci g.'cpf 
RQF 'cpf'J (rgtftlxg'O cwucetg.'cp": 2u'kpur kgf "o wwr eler to heuvtgt'w 'q'hqwt'ngeen 
rre [ gtu.'y j kj k'hgewugf 'qp'nipguy eve.'\cevecn'cpf "uj qqvipi 'unkm() 

Kf "ring N'N cpnicm'y g'i w(u'epf "I cnı'p'5S6Dk Vj Ipi ushtuvitlepf u. "y gp'eqy qtngtu0 

Mi ig'Nc pi ıp{ 'kurc'uerilYyxcw j VÀ co g'f guk pgt"ewttgpwf "y qtnkpi 'hqt"Xgz Uwf kqu0J g'] cu 
cmq'y qtngf "y ky "Go qWgperTqdqwurIee. Lon) 'Opripg Gpeticklpo op pt T k j 'O qqp 
Uwf kqu0J guay g'cwy qt'qh Nectp'Rtqi tco o kpi "Y hj "WptgcnUet I v.v j lej Mick gf "cv 
wcej kpi "det kppetu'y g'eqpegr Vqh'qdlgevqtlegpwf 'r tqi tco o kpi uv gmicu'N g'plicen 

cur gew'ght tqi tco o pi 'hqt'y g WptgcuF exemr o gpVMkR0J g'y cu'cnq"y ewe plecn 
texkey et'qh'Uymteg'UF MT co g'F gxərqro gpv Guugpvie nu" Rcem'Rudrkg kpi OT qwecp'tkpf 
o qtg'edqw/j lo op" ku'y gdukg "y y y (T qwcy zi co gu(eqo 40 

Fcplgilqpcy cp'Xcrimkrcp'ipf wx [ "ezr gtvkp'y g ctgcuqh Wolf IWpkxgtucn 

Eqo o wplecWqpu. "K cU. UccU.'F gxQr u"Enqwf 'P ckg'Crru "Y gdTVE."Enw "Xgqleg cpf 
Dwulpguu Xqleg.'o qdkp'eqo r wi ."ugelenpgw qtnkpi 'cpf "WE/gpcdref "EqpwevE gpwt 
wej pami ut cplenj cu'f tkxgp'y eg ur leuht'o qtg"y cp'37"{ gctutp'y g KVcpf 

wigego o wplecWqp'Ipf weu. pf "1 g cu'cmiq o ef "cpt "y qtngf "pf Wieren tot kqpu. 'uvej 
cu'Gwqr g."Ugwy ecuvCulc.'cpf "y g Wpkef "Ucwu0F cplgnh'ewttgpwy "c'ugpkjt "gej plecn 
rtqf vevo ctngWpi 'o cpci gt'hqt'Enjwf 'P cvkxeg'Crru'F gxQr u'cpf "Emw "Veej parqi keu'cv 
y g'XO Y ctg'J S "Ip'Renj'Cnq.'Ecrkhgtplc0J ov curtgxkqwun( "y g ugpkjt'eej plecrir tqf vev 
o ctngWpi "o cpci gt'hqt'y g'Um r g'F exgrgr gt"Rreviqto "cpf "Uni r g'hgt"Dwulpguu'Qpripg'cv 
y g'Unfr gO letquqhvJ S "Ip'Tgf o qpf ."Y cuj pi qp. WUCOCu'T ctVqhN g'Unír g'r tqf vev 
\gco .'Feplgiftqxg' y gr qukkqpipi 'qh'Um r g To 'Dwipguu. Opripg. F gxgngr gt'Rre vto .'c 
WE/gpcdref "'eqpwevVegpyet. cpf 'qy gt'go gti ipi "Wej pqmi kgu0J gj ot u'c'pvo dgt'qh 

wej pkecriegt WtlecWqpu. "pemf pi "O letqughvE gt Wief "Viclpgt=j gj cuc'fqwdrg'o cuwt u 
f gi tgg "O DC+'c'o cut uf gi tgg "O CUPIp' gpgtcildwulpguu.'cpf 'cf f kkqpem "ot uc 

f gi tgg'Ip'Ipetpegpcridwulpguuo cpci go gp 


y y y RcemiRwd(bqo 


Uwr r qt v hagu 2 om, T keqwpv diet u'Cpf 
o qtg 


Hgt"uw r gtVHagu'cpf 'f qy prgcf utgrewf q'(qwt'dqqm'tr rmcug xkulvy y y RcemRwl(eao 0 
FK "(qwipqy "y cVReenvqHgtu'gDqqnixgtukjpu'qh'exgt { "dqqnir wirkt gf ."y ky "RF Hcpf 
gRwd'Hagu'cxchedrgAT qwecp'w i tcf g Nq'V g eDqqnixgtukp cv (RcemRud@qo 'cpf Cu 
c'rtipvdqqniewmnqo gt." qwctg"gpvkef ^q'c'f lueqwpVqp'y ggDqqnieqr (01 gvip'qvej 'y ky 
wu'CV>ugtxkegBrcemvrwd0egoe hgt'o qtg'f gwkm0 

CVy y y (RcemRwd(eqo ."{ qWecp'enq'tgcf 'c'eqmeeWqp'qhiTEggeej pkecrictdergu. "uk pw 


hgt'c'tcpi g'qhhtgg pgy urgwetucpf 'tgegkxg'ezemulxg'f kuequpw'cpf 'qHetu'qp'Rcenvdqqnu 
cpf "gDqqnu0 


"n PACKT i^ 


| Wu 4(r cemr wd(ego Idagmuluvduetkr Ir cemikd 


Fq'(qwpggf "kpuvcpVugnwigpu'\g "{ quit "KV's wukqpuARcemNki"k'Rceny u'qpripg'f k ken 
dqqmirkitct {OJ etg."( qwecp'ugctej ."ceeguu.'cpf 'tecf "Rcenvu"gpw g'rkdtet { obt doomd) 








Y j ('üwduetklgA 


e Hund 'ugctej cdrg cetquu exgt ( 'dqqnir wdrkuj ef 'd( "Rcenv 
e Eqr ('cpf 'rcuw.'rtkpv'cpf 'dqqno ctmeqpwpv 
e QOp'f go cpf "cpf 'ceeguukdre'xkc'c"y gd'dtqy ugt 


Ht gg'CeeguirIuyt 'Rceny Ceeqwpv | of etu 

Ki'{ qwj cxg'cp'ceequpvy ky "Rcenvev'y y y (RcemRwd(eqo ."{ qwecp'wug V ku'\g'ceeguu 
RcemNki'"qf c{"cpf "xey 5 Top ot T£gg'dqqmi0Uoo r nf "wug" qw mn kp'etgf gpécni'hqt 
lo o gf lcw'ceeguuü 


Rtglreg 


O cp{'r gqr renpqy "y j cvc'ico g'u.'cpf 'c"nqvqhr gar rg r rc( 1 co gu'exgt ("E c(ODw] qy 

o cp( T gqr re'npqy J qy “w'etecw'c ico gAT co g'f gxgmro gpvwilpi "WptgcriGpi oeh 
cmgy u'cur kipi "1 co g'etgcwtuNq'f gxgngr 'r tqhguukypcn mont "i co gus Wem OWptgcn 
Gpi lpg'6'r tqxk gu'xgt ('r qriay gf 1 co g'f gxgngr o gpVNqqni'epf "ecr cdkiigu y cvengy 'xcuv 
co qupu'qh'ewnqo H cugp'hgt'cm quvcp{ ‘ico g'y cv'{qwecp'ftgco "Dit 


Y jcv%y Wdgqamegxet u 


Ej cr wt'3."Cp 'Oxgt xkey 'qWpt gcn'Gpi kog.'egxgtuipugf wewqt ('eqpepvcedqwy j cve' co g 
epi oe Wu ur gekhkecm{ "qt WptecriGpi kpg'6'cpf "su kogt (OL qwy kmi gvcp'qxgtxlegy "qhy g 
Igecwtgu'qh'WpbtgcrnGpi kpg'6'cpf ' qy 'kecp'] gr "{ qwiq'etgcw'c'l co g0 


Ej cr wt'4."Etgcwpi '[ qut "Akt uwvNexgn"ezr rekpu' qy Nq'etgew (qw Hituvtqqo "wulpi "y g"Dqz 
Dt wj Ko f "o cvtlenq vezwitg'N g y cmilhngqt.'cpf "rectp" qy Nq'riceg'ucve'qdlgew'Nq 

gp) cpeg d g'uqnigh'y g'tqqo 0 

Ej cr wt 5.7 co g'Odlgew" 'Oqtg'cpf 'O qxg.'eqxgtu s g u«vewtg'qhc'ulo rre 'qdlgevN r g. 
npqy p'cu'Ucve'O gy .'cpf j qy 'gdlgeu'p WptgcerllpyetceVy kj "qpg'cpqy gt0'Vj kr'ej cr vet 
CO Ipxqf weou Dryer tkpw."y j key rv g'i ter j kecrluetkr va 'qh'WpbtgerlGpi og Go 

Ej cr set 6."O wt leri pf "Nü j w'uj qy u'(qw'j qy q'ewnqo Ke! que rexgrikp'i teevet f gxchid { 
rectplpi J qy \getgew't qwt'qy p'dcule"ewango "O cvetkenicpf "o wg ao rre rh j wa 

tk j vw veer OH o mea 

Ej er vet '7/."Cplo cuqp'cpf 'CK'eqxgtuj qy 'cplo cvqp'y otm o WotgcriGpi Ipg'cpf "oy “q 
lo rgo gpvu r rg CRip'( qt co g'rexgr 

Ej cr vwt'8."C'Ret vere'UY uwo 'cpf "Ugwpf ."gzr rckpu] qy q'cf f "xluwcricpf 'uqwpf "eheew'q 
(qw exe) 

Ej cr vet 9. Vatt clp'cpf 'Ekpgo cen, y qy u'(qwj qy ^q'cf f'y gHpcrv]wej guNq'(qwt'rexgn 
vulpi ettckp'o cpkr weWgp'cpf "ekpgo cveu0 


Y j cvi qwbget t'y krdgqqm 


[ qwy kmipgef Nq'etgcw'c'T£gg ceequpVy ky 'Grle'T co ov two "WptecriGpi og Go 


Y j q'V Rrdqonilhrhit 
Vj kü'dqqnikr'o gepVhqt' qug ol qwy j q'ctg'pgy "q'i co gf gxgngro gpVcpf "y cpvw'rectp 
jdy 1co guctg'etgcwf 0 


Eqpxgpviqpu 

ov kü'dqqm"( qw ImtHof 'c'pwo de ol esch rgu V cvf api way "dew gep f Hietepvnipf u 
qhiphgto cqp0J gtg'ctg'ugo g'gzco rrgu'qh'y gug uv mu cpt 'cp'gzr rpewyp'qh'y gk 

o gcplpi 0 

Eqf g'y qtfulp'ezv"f cedcue'cdre'pco ou bot et'pco gu.'Hrgpco gu. Tg ez puqpu. 

rcy pco gu.'f wo o ("WI Nu "wet 'kpr w.'cpf "Vy kwet'] cpf rguctg'uj qy p'cuhqmjy u$ Ip'o { 
ecug. "Wy kridg"E jervgt ANgxgnÜ 

Pgy 'wto ucpf lo rqtwpvy qtf uctg'uj gy p'p'dqif OY qtf uy cV'(qwugg'qp' V g uetggp. 
hgt"gzco rm.'kp'o gpwuqt f km 'dqzgu.'crr gct'kp'y g vezvrng y lu? Vj g'O qf guy kpf qy 
i kxgu'(qwN g'r qy gt'\q'etgcw'cpf 'rreg'gdleew'"pw'y g'i co g'y qtrf 0 

Pqw 

Y ctpkpi u'gt'lo r qtwpvpqwu'er r gct'Ip'c'dqz gv k0 

Vk 

Vir u'cpf km rr ect Way k0 


Tecf gt 'Ipof dcem 


Hegf dcemittgo 'qwt'tgcf gtu'u'eny c(u'y greqo gONgv wu npqy "y J cV(qwN pricdqw\ ku 
dqqm yjcv{qwhnegf 'qc'f gt OT gcf gt'hegf dcemkrlo r qtbcpVhgqt wu cu kj gr uu 

f gxgmr guy cV (qwy knitgem{ "ey g'o ou ua Out) 

Vq'ugpf wO) gpgtcriTegf dcem'ulo r nf "g/o cki»naa£dcemBrcemvrwd0egoe.'cpf'o gpigp'y g 
dqqmu' We Ip' y g uwdlgevqh'( qwt"o guuci gO 

Ky gtgu'cqr le' cV qw] exg gzr gtWuglp'cpf "Lqwetgpvetguvef o ah gt'y thkpi "qt 
eqpXklwpi ^q'c'dqqm'ugg'qwt cw qt'1 WE g'cVy y y ( cemr wd(eqo lewy qtu 


E wusgo gt'üwrrqtv 


Pay "y cV[qwetg y grtqwi "gy Get or Reenvdqqm'y g5 cxg'c'pwo det 'qhy Ipi uv gr 
Iowa" gvy g'o quvitgo "[qwt'r wtej cue0 


Fay prucf lpi 'Y g'bzco rıg'egf g 

[ qWecp'f qy pmcf "y g ezco rrg'eqf g Hagutqo "{ qut'ceequpvcv] w <ly y y @ cemr wl(bqo 
bot Ciy g"RcenVRudrky kpi 'dqqmi'( qw] exg'r wey cugf ORI | qwr wej cugf "y kü'dqqm 

gmgy j gtg."{ qwecp'xkuk/] w <ly y y @ cemr wd@go uw r qtvcpf 'tgi kivet'\q'j exg V g Hagu oi 
o chef "fkgew[ q'(qwO 


F qy pnjcf Ipi "y e'eqmt'lo ci guüliVj k'äqqm 


Y g'enq'rtqxk g'(qwy ky 'c"RF Htkg'"y cv] cueqmt'lo ci gu qhN g'uetggpu| quif ki tco u 
mugf py lu'dqqnóVj g'eqmt'lo ci gu y kmj gr "{ qwdgwet wot gtucpf "y g'ej cpi gutp'y g 
E wot qwecp't qy pracf "y e. Hgo < 

D cemr vd@go lukgulf Hz 





Gttcve 


Cm qui j 'y gj exg'engp'exgt { 'ectg^q'gpuwtg'y gceewtce( “gh'qwt'eqp\gpv.'o knenpufg 

j crr gpORr[ qwhHpf 'c'o kncngp"qpg qhqwt'dqgnu o c{dg'c'o kneng'ip’y g\ezvat'y g 
egfg yg'yqwf 'dg'itcwhwiMr'qweqwf 'tgr qtv'y kuNq'wOD('f qkpi "uq."(qwecp'ucxg qv gt 
tgcf gtuT£qo 'Hwmcwqp'cpf ' gir "wo r tqxg"uwdues wepvetukypu'gh'y ku'dqqnORr' | qwHpf 
cp{ 'ettew.'r recugtgr qt VV go "d{ "xkukupi "| w 4ly y y G cemr wd(eqo luwdo kV gttcw. 
ugrge\pi "[ qut'dqqm'erlenipi "qp'N g"Gttew "Udo top Ft o 'ripm'cpf "epwtkpi "Vy g 

f ewku'qh'[qut"ettew0Qpeg"[ qui "ettow"cte'"xetkhkef "low uwdo luukqp'y kmidg'ceegr wf "cpf 
y g'gttcvc'y knidg'w mcf gf wu ua v oke ur CTT gf q'cp("ruvqhrezkwpi 'gttcvc'wpf et vg 
Gttcc"ugeWqp'qh y cv\kwe0 

Vq'xlgy "y g'rtgxkqwun( "undo kwef "ette." q'sq 

jw udiy y y Q cemr wd(eqo ldqqmileqpvpvluw r qtVcpf "epwt'y g'pco g'gh'y g dqqmip'N g 
ugctej 'Herf OVj g'tgs wit ef "Iphgto cuqp"y kricrr gct'wpf st"y g'Gttcve'ugevgp0 


RK cel 


Rkce('qh'eqr (th J wf 'o cwtlceiqp'y g'IpwtpgVkicp'qpi qkpi 'rtqdrgo "cetquu'cmo gf IcOC v 
Rcenv'y g^eng'N g'rtqweWqp'qhqwt'eqr (tk j vcpf "Hegpugu'xgt ['ugtkqwun ORT| qweqo g 
cetquu'cp ("krgi crieqr Igu'ghqwt'y qtmilp'ep( "Tato "qp'y g'Ievetpgv'r recug'r tqxkf g'wu'y ky 
y ggecWqp'cf f tguu'qt'y edulse'pco g'o o gf kn 'ug'y cvy g'ecp'r wuve'c'tgo ef {0 
Rrgceug'egqpwevwicV>egr{tkijvBrcemvrwd0ego@'y kj 'C'ripniv] y g ur gewf 'r kef 

o cvetlcif) 


Y g'errtgelew (quj gr 'Ip'rtqweWpi "qut'cwj qtucpf 'qwt'cdkkw "wo dra "{ qwxcmedre 
eqpwpw 


S wgudqpu 


Ri'(qwj cxg'c'rtadreo "y ky 'cp{"cur gevgh'y kuü'dqqm'"( qwecp'eqpweVwucv 
>swguvkgpuBrcemvrwd0egot.'cpf "y g'y knif q'qwt'dguvNq'cf f tguu'y g'rtqdrgo O 


° q q q ° 

Ej crvgt'30Cp'Oxgtxlgy ‘gh Wot gcriGpi lpg 
Hituvgh'cm"y comí qwhot't kendpi "wr "y kü'dqqnOKco "uwtg"( qwctg'ezekef w'rectp"] qy “q 
o eng (qwt'qy p' co gOIp'y kr'ej cr vet."Ky knitwp"{ qw'y taw j "y gf Hhetepvimpf co gpwn 
eqo rqpgpwp'c' co g'cpf 'y j cVWptgcriGpi Ipg'6'qHtuq' gr Town cng"{ qut'ftgco 
ico g0 
Vj g'hqngy Ipi "qr leuy kridg'eqxgtgf ov rej cr wt< 

e Y ]cvhrip'c'ico gA 

e Vj gj kor! ut Wat gcriGpi og "Wo 

e J qy Rico g'f gxgmro gpVf qpgA 

e Vig'eqo rqpgpu'qh WGopf 'kw'sf kgtu 


: ' mae 
Yjceviggulpwt'ico gA 
Y jgp'(qwric('c'1 co g."{qwr tqdcdnf 'ctg'cdrg Nq'K gpvih{ "y J cVpgef u'q'i q'Ipyq'c'i co ab 
c'ulo rp RE "uj qq pi ‘i co g gzco rrg.'y j gp"{ qwrt tguu'y grehvo qug dwqp. Y gi wp 
ck i gtu0] qwugg'dwrgw (pi 1 gct'y g'uqwpf 'qh'y g'i wp'cpf "rqqnictqwpf ^q'ugg NT qw 
jcxg'y qVep( y kpi ORT qwf kf") kuqo gy kpi .'hgt'ezco rm.'c'y cm'y g'cti gvtgegkxgu'ugo g 
hgto 'qhf co ci g0 
Cuc' co g'etgcwt.'y g pggf N rectp dt gent qy pyj cvy ggg och CO gy tk wgqwy jcv 
y gpggf 't'c'i co gÜC"ulo rig'dtgenf qy p'y ky qwi qlpi Wu og o vej 'f gickxtipniy g 
o qug 'erlemq'N ə'Htlpi "tv g'dwrgw.'t re í "c'uqwpf 'Tie'N cVuqwpf u'dag c1 wp'Helpi . 
f kar rc( "ur ctmi^seto ef 'curctMerg'blipevipect'N g'dcttgiqh y gi wp'cpf "y g cti ou qy u 
ugo g'xkuklrg'f co ci g0 
Dectlpi "y ki'ezco r rg Ip'o kof “e "xkumerk Ipi "cpf 'dtgenipi "cp{"i co g'f qy p'ipu'ku 
Impf co gpicrlego r qpgpw V] ki'y kmi tgcw{"} er "{ qwkp'f guk plpi pf 'etgcWpi 'c'i co g 
EX gm) 
Vj ae kre 'ryvi qipi "qp'dgj wi "y gluegpgu y j gpfiqwetgtmilpi ci co gOY ky 'y gj gr oh 
WptgcriGpi og y g'Ipygtcevqp"gh’y go cp['eqo rqpgpwrj cudggp'f guk pgf ‘cpt "{qwy km 
pggf "q'ewnqo Y g'viqt"[qw'qy p'i co g0Vj MK) wi go g'uexgt'y j gp"tqwwug'cp'gpi lpg 


"Nat 


W]'etgcw'c'i co g0 


Y j cVhit'i co g'bpi lpgA 

Y jcve' co g'epi lpg f qgu'kü' y cVkr tqxkf gu"{ qwy ky Nqqnicpf 'rtqi tco vw) gr "qw 
ewungo Y g'cpf "dwkf Ch co eat lxgu'(qwc'j gef /uwctvkp"o cnipi "(qwt'qy p'i co gOWptecn 
Gpi os kung qh' g'o qtgr qr wrt'ej qlegutp'y g'o ctngVewttgpwi "cpf ko eg ot pi gpg 
vi wug'hut'f gxgrgr o gpv"tq{ cmkeu'pgef Nq'dg'r ck "qpn{ "MT qut'i co g'o cngu'c'r tqhkexkukv 
jwruxlly y y Osptgcrepi lpg(eqo lewuvgo /rlegpulpi "Toto qtg'kphqto cqp40Ku't qr wetky "ku 
o clpn( 'f we q'u'ez vgpukxg'ewungo K cdaial "o war revigto "ecr cdkdakgu.'cpf "y g'cdkr( "q 
etecw'y k j "s wed "ECC" co gu'y ky 'RORI' qwipvpf 'Nq'uctvc'ectggt'Ip'i co g 

fgxgngr o gpv'y luto ghipkent "qpg'qh'y g'epi lpgu'(qwy cpVNq'uctvr m (Api 'y kj "cpf 'wipi 
vw dt "{ qut'r qt iqriq0 


Vj gj kogt { "gh Wot geriGpi lpg 


Dghgtg"gzr rclplpi 'y j cvy Rrco c| kpi n("r qy gthwlt co g'gpi Ipg'ecp'f q'cpf '} qy "Wy om. ën 
wu^cng'c'uj qt VvIr 'dcenilpwq' y g'r cuvq'uee') qy "WG'eco g'cdqwepf 'j qy "Wi cu'gxqrk gf 
Ipw'y j cvy gj cxg'qf c(0 


Hqt' co gtu."{qwetg'r tgqdedn "co kict"y kj Y g"Wptgerli co g'ugtipu0F q'(qwnpqy ‘j qy Vg 
Htuv Wptgcrli co g'y cu'o cf gAV] g'epi lpggtu cvGr le"! co gu'dwkwWcp"gpi kpg'\q'j gir "Y go 
etgew'y g'xgt ('Ticuv Wptgcril co uo g gctu'y ky V g T gxemro gpvqhgcej '1 gpgteWqp 
y g Wptgcrli co g'ugtlgu.'o qtg'cpf 'o qtg tmpevqperidgu'y gtg cf f gf "\q"y g'gpi og wu CH "kp 
y gf gxgngr o gpVqhly g'i co 2 ku. "p 'wtp."Ipetgcugf "WG u'ecr cdkrkugu'cpf "lo rtqxgf 'y g 
i co g'gpi Ipg'xgt ('s Wenn "qxgt"y g"{ gctu0 

13; ; : y g’Htuvxgtulgp'ghH'WG'o cf ev g'o qf f kpi 'qhc'Htuvr rc(gt'uj qqupi "1 co g 
rquukirp0| qweqwf 'tgr reg WptgcrleqpvepVwulpi "[qwt'qy p'cpf "y geniy g dgj cxkqt'qhy g 
pqp/r w{gt'&j ctcevet u"P REuc'cnq'npqy p'cu'dqur^t rc ( gtu'y cVctgeqp«qmef d('N g 
eqo r wet'y tqw J 'ctWielenIpwnk gpeg+wukpi "Wptgcrletkr WVj gp'o wat m { gt'qpripg 

lec wtgu'y gtg cf f gf Wo WG'y tqw j "y gf gxgmro gpVqHWprgcr'Vqw pco gpv.'y j ej cp 
qpripg' co g0 V] ka co g'enq'cf f gf "Re ( Uicgp'4 q'y g'rüvqheqo r eWdrg'r rvigto up 

cf f iqp'N'N g'RE'cpf "O ce0 

D('4224."WG cf "ko rtqxgf 'd( "ger ucpf "dqwpf u."dtkpi pi 'Wipq"y g pgzvi gpegteWgp'y ky 
y gf gxgngr o gpVqhic'r ctverg'u( ugo "cul uwo "g'i gpgtewe sHeew'uvej "cu'hgi "cpf "uo qne+ 
WC o guy ont oam" wi D cpkr wew'qdlgew+"c'rj (uleugpi Ipg™cmyy ulpwetceWgp 

dew ggp'qdlgew'uvej 'cu'eqniuk]purcpf GO cdpgg "c 'qqm etgcw'ew'uegpgu.'y J kej Mc 
dtkgh "pap 'Ipygtcevxg'o qxke40V kilo rtqxgo gpvucy "uv gf gxgmr o gpvqhy g'Wprgen 

Ej co rkgpuj k "cpf "Wptgcn'Vqwt pco gpv42250Vj gtgrecug qh'Wpt gc Ej co rkgpuj kr "cmq 
cff ef "y gZdqz' co g'eqpugre N'N g ruv'y ky "o wir r { st"ecr cdkigu p Z dqz"Nkxg0 


Vi gf gxgngr o epvqhGr le upgzvi co g'Wptgcn N&Vj g'Cy cngplpi "efi gf "WG'nty ctf "y ky 
cp'cplo cdop ul uwo "cpf 'qxgtenilo rtqxgo gpVy kj "y ok och "gpi Ipg0Vj g 

fgxgngr o gpvghtcuvt'pvetpevur gef u'p'N g ecti( '4222u cni" lpetgcugf "y g'f go cpf "gh 

o WMr rc [ gt'qpripg co kpi OWptgcriVqut pco gpv4226'cngy gf 'ric( gtu'Nq' epi ci g p'qpripg 
dewru'y ky "qpg'cpqy gt0V) krucy "y g'etgeWgp'qhixg) lergu'cpf "reti gdewglhigrf ur mu 

lo rtqxgo gpwu'p'qpripg'pgw qtniecr cdkiigu0Tp'4227.'N e'terecug qh'Wpt gc Ej co r gp '4 
qp'y gZdqz' co g'eqpuqretglphgtegf "WGecr cdkkgu'qp's gZdqz'eqpuqreüK'cnq'ucy "y g 
etgcWgp'qhc'xegt ("Io r qtepVTheewtg'qhc"pgy "y Kf/r gtugp'eco gtcOV] Kur gpef "wr "i tecvet 
r quukIkkslgu' Ip s g Vir gu'qhi co guy cveqwf "dg'etgevef "wulpi "y g op oa) 

I gctu'qhY ct.’qpg DV g'o quVy gn/npqy p'itcpej kugulp'y g xM gq'i co gu'lpf wnt(.'r wuj gf 
Gr le'l co gu'\q'etgcvw'cpf tgrecug V g V Kf '"xgtukjp'qh'ku' co o opt kpg. Wpt ge r'Gpi ez 
42280 

Vj g'o rtqxgo gpvgh'y g'i tcrj ku on Ipg'vugf 'F kge", B2'Nq'emyy "o qtgtgcrkwe 

ej ctcevetu'cpf 'qdlgew'Nq'dg'o cf g0 V] g’kpitgqf wewqp'qh'Mkio gv."y j ki "ku'c'xkumenluetkr Wpi 
u(uwo .'cmyy gf co g'cpf "rexgnf guk pgtu'Nq' etgcw co eriw le'qt'o qtg'epi ci pi 
eqo dcVt ic( "y ky qw] cxkpi '\q'f grxg pw y tkupi 'eqf gu0Rrevigto "ecr cdiiskgu'qh Wo 


kpen¥ g'Zdqz582'cpf "Rr { Ucvgp'S'y cu'cf f gf 0VJ etg'y cu'c'texco r 'Ip'N g'rk j Vegpuqn 
cpf "o cvgtkem0'WGS5'cnig'j cf 'c"pgy 'rj (uleu'epi Ipg07 gctu'GHY ct "'tergcugf 'kp"422: "ucy 
y grtqi tguulxg'To rtqxgo gpw\g WG501p'4235.'N g7 gctu'qhY ct "mf i o gpvy cutgrecugf O 


RE'qpripg co pi "y cucnq'wpf st"y g'tcf ct qhGr le'l co g uf exemr gtu0Rp'422; ."Cwcu 
Veej pami ("y cu'tgrgcugf "wu de wei Ip'eqplupevgp'y ky WG'q'emy "o cudigii 
o wir ei gt 'qpripg'l co gu "^O O QI +\q'dg'etgcvef O 


VJ g'lpetgculpi 'f go cpf 'qho qdke co Ipi ou ref Sq" WG5 dglpi 'r wyj gf ov g'fKgeWqp'qh 
Ipetgculpi "ku'uw r qbedkky( 'hqt'xctkqwa'o qdkp'r revigto wWWCmy gug'cf xcpego gpw'cpf 

wej pqmi lecrlecr cdkkigu'j cxg'o cf g WG5'N g'o quvr qr wct'xgtukjp'qh Wat oc ou Ipg'cpf 
ka 'usari gt ("y K gnf "woef "qf c(0 

WGS'f qo kpcwf "y g'o ctngvhat": "I gctu'wpWd WG6'eco g'enjpi OWG6'y cu'Tewpej gf 1p'4236 
cpf Ipitqf wegf "y g dk i guvej cpi g'd( 'tgrmelpi "Muo gVy ky "y gpgy 'eqpegr Vqh 

Der tpwWY g'y mf kuevuu'o qtg'cdqw'y g hecwtgu'qh WG6 mwt ov g'ej cr wett) 


U 
I co gt gxgngro gpv 
Gcej 5 co g'uwf kq" cu'hu'qy p'ugvqhr tqeguuguN]"egpuwtg'N g'uweeeuuhwircwpej "gqhkw'i co gO 
I co grtqf weWqp'Vrlecm( 'i qgu y tqw J 'uexetcriuxci eu delte'c'i co g'kr'icwpej gf Op 
1 gpgtcn'N gtg'ki'c'r tgr tqf weWgplr mpplpi .'rtqf weWqp' uci g.'cpf 'r quw tqf weWqp' uci g0 
O quvgh'y g^lo g'u'pqto cmt "ur gpvip'y g'rtqf weWgp'uci g0 
I co gfegxgnjr o gpvRi'cp'ketcwxg r tqeguu0 Vj g'dk y 'qhcp'K gc ki y g uctvqhN kar tqeguud 
Vj g'K gc'qhN g'i co g'o wwvhkuvdg'wuwf "wu ue Mile cewem( Two uv g'wti gVcw kepegO 
Vj krkrf qpg'y tqw j road r kpi "sj g'rexgris wem OKgteWqpu'qh'y krrtqwv r g py C hant / 
hefi gf ^ co g'ecp'i q'tqo "y ggmi'q'o qpy u'wq"[gctu0 
Vj g'f gxgmr o gpvigco "engu'ectg qh'y ku'keteqp'r tqeguu0Gx gt ( gpg u'eqpuklwkgp'qh g 
i co gN tqw j qwN g'f gxgngr o gpve{erp'f kt gew{ "chhgew'y g'i co g'cpf "hu uveeguu0 
F gxgngr o gpV*eco u'rgqugn 'eqpukuv'qh'ugxgtcrlur gelcrW gf "i tqw usctvanu"™4F DF "o qf gmt. 
cph cqt+'elpeo cVe"etgcwtu. uqwpf "f guk pgtu.'i co g'f guk pgtu.'cpf 'rtqi tco o gtu0 


Ct ami 


Vj gUetgee'enixluldre qdlgew' ov gi co g'itqo "o gpwdwwqpu'Nq's gWegukp'y g'i co g 
rexgrÜUqo g'ctwu gelerk g'Ip'5F "o qf gripi .'y j ke'qy gtu'ctg'hgewugf "gp'cpko cugpO 
Ctwm'o eng y gi co g njqnidgewkiwicpf 'tgcrkeOC tW] cxe'vug'rectp') qy "qlo rqtv 

y gk'etgcwf "Io ci gulo qf gni'y j lej 'ctg'pqto cm( 'etgewf Wu wot "qv gt"ughwy ctg'uwej "cu 
SFO cz.'Oc(c.'cpf "O QF Oo Woh gl "y quí "o quvrinení 'pggf wun eng we oh 

Dryer tlpVNq'etgcwe'egtckp'ewuvgo "det cexkqtuTqt'y g'i co g0 


Elpgo cve'ét gcvqtu 


Ocp{'ekpgo cve'gzr gtwu'ctg'cnq xclpgf "ctum0Vj g[" exg'c'ur gelen'g{ g'cpf Grace o km 
w'etgcg uj qt Vo qxigegpgulewuegpgudWj g'O cupgg \qqiilp"WG6'y knidg'y j cvy gUy qw 
dg'wukpi "o quvqh'y e do g0 


Uqwpf 'f gui pgtu 


Uqwpf 'f gu pgtu cxg'cp'cewg'uepug OH) gctlpi 'cpf "y g{"ctg’o quu D wulecm "\tckpgf 0 

Vj gf "y qtnilp'N g'uqwpf "redu N'etgcw'ewawqQo "uqwpf ulo wule'hgt"y g'i co oh el crew 

ej cti g'qhlo rqtWpi "uqwpf Tagu pw" WG6'Nq'dg'r ic { gf "cVuwscdrg Ipuepegu ov g'i co g0 
Y j gp'wulpi "WG6.j g[ y quit "dg'ur gpf Ipi "o quvgh'y ek Woo wk 'y g'Uqwpf "Ewg'Gf kqt0 


I co g'f gui petu 

F guk pgtu't gwto Ipg'y j cv] crr gputp'y g'i co g.'y j cvi qgu'qp'Ip'y g'i co g.'cpf "y j cvy g 
ico g'y hridg cdqwOTRp'N g'r reppkpi "uci g."o quvgh'y gWo ov krdg ur epvlp'f kuewuuk]p. 
rtgugpwWkgpu.'cpf 'f qewo gpveWqpOTe"y g'rtqf weigp'inci g."y gU y krigxgtugg'y g co g 
rtqyqvir lpi 'r tqeguu'\q"gpuwg"y cvy g'i co g'exgrlu'etgowef 'cu'f guk pgf OXet ('qhvep 

f guk pgtu'ur gpf "y ok o g'Ip'N g'WptgcrlGf kqt'q'ewuqo Y g'cpf 'Hpg/wpg'y age ot) 


Rtqitco o gtu 


Vj gUctg'y gitqw "y omom wi Vo ec) paqmi {'cpf 'ughy ctg'y g'eco "pgefuw'etgcw 
y g'i co gOlp'rtg/rtqf weWqp.'y g{"ctg'tgur qpukldre'hqt'f gelf kpi "y j ley 'uqhw ctg'rtqi tco u 
ctg'tgs wt of "cpf 'ctg'ecr cdrg'ghietgcupi "y g'i co g0Vj g('cnq'] exgN' epuwtg'N cvy g 

f thet gpVughy ctg'wagt 'ctg'eqo r cWdrg'y kj "qpg'cpqy gtORtqi tco o gtu'cmq'y thg’eqf guy 
o eng y g qdlgew'etgcwf 'd( "y g'ctWuveqo g'crixg'ceeqtf Ipi '\q'y g'K gc'y cvy g' f guk petu 
eco g'w "y ky OVJ g{'rtqi tco "y g'tweu'cpf upeWgpcrk« "gh'y g'i co g0Uqo g'rtqi tco o gtu 
ctg'cmq Ipxqrmgf "kp"etgcvkpi qqnicpf 'tguectej Tor Mei co gu0 V] g('ctg pqvf k gew 
Ipxqrxgf "p'etgcWpi "y g'i co g'dwpuvcf 'ctg'uw r qtupi "y grtqf wewWqp'r k gripgOT co gu 
y lj 'gzugo g'i tcr j leu'wuwcm[ '5 exg'c'eco "ghtgugctej gtu'qr do K Ipi 'y g'i terj leu'cpf 
etgcvipi "o qtg techne tcrj leu hqt'N g co g0 VJ g( "ur gpf "o quvgh'y gk'No g'Ip'eqf gu. 
rtqdcdn 'egf pi "p"XkuwcUwf Wu wn 'E- - OVj g('ctg'emq'cdrg No qf lh "cpf 'ezwpf'N g 
Tecwtgu'qh'WG6"q"uwr r qtvy g pggf u'qh'j gi co gy cvy g{"ctg'f gxgngrlpi 0 


° U ' ° U 
VIS bon rqpgepw'qHWDt gcriGpi Ipg'ó 
WnhtecnGpi kpg'ki'c'i co g'epi lpg'N cv] gmu'(qwo eng co gu0'WptgcriGpi gin cf ew "gh 
ugxgtcreqo rqpgpw'y cvy qtmNi gy gt'Nq'ftlxg V g'i co g0Ku'o cuukxg'u( uwo 'qhNqqniepf 
gf lqtu'cmyy u'( qwq'qti cp g"( qwt'cuugu'cpf "o cpr wew'y go q'etgew'N g'i co gric ("hat 
(qw co g0 
WptgcnGpi kpg'eqo r qpgpw'kpemt g'c'uqwpf "epi kpe.'rj (uleu'gpi og D tcr j leu'gpi og "or w 
cpf Mal co gric( 'Hco gy qtm'cpf 'cp'qpripg'o qf we0 


e 1 1 Oo 
Vj g'üqwpt opt lpg 
Vj g'uqwpf "epi pg tour qpuklip'iqt'j cxkpi "o wule'cpf "uqwpf ulp'y g'i co gÜKupwi tcp 
ro Wot gcricrmiy ut qwhq'r m ('xctkiwruqwpf "Hagu'q'ugvy g'o qqf 'cpf "cf f tecrluo “q Y g 
i co g0Vj gtg'ctg'o cp{ "wugu'hgtugwpf u p'u g'i co g0Co dlgpVuqwpf uctg'eqpucpwu oy g 
deem tqwpf OUqwpf 'gHeewvrecp'dg'ter gcvgf "y j gp'pgef gf 'qU'qpg/qHicpf "etg ti i gtgf di 
ur gekHe"exepw'kp'y g'i co gO 


Ip'c'hgtguvugwpi ."{ qwecp'j exg'c'eqo dlpeXqp'qh'dkf "uqwpf u."y ipf ."w ggu. "cpf "reexgu 
twuvkpi 'cu'N g'co digpVuqwpf ON gug af kE verlugupf uecp'dg'eqo dipef 'cuc'hqtguv 

co digpvuqwpf 'cpf 'dg'eqpuwpw{ 'r m (ipi wohl Ip'y g'dcem tqwpf 'Y J gp'y g'i co g 

ej ctcewt'kr' p 'N g hgtgu0T eewtlpi 'uqwpf u'uws] 'cuhqqv tipvuqvpf Teu'ecp'dg'eqppgewf 
Xj g'cplo cvigp"gh'y g'y cmipi "D qxgo gpwWOpg/do g'uqupf "ghhgew. 'uvej "cuy g'ezr mulqp 
qhic'r ctvkewct "dwat kpi "ov g'ek(."ecp'dg ongf Nq'cp'exgpVXN i gt'kp'y g'i co eil Wptgen 
y gXK i gtlpi "qh'y g'ugwpf u'krlo r rgo gpwef "sj tqwi j 'evgu'npqy p'cu'Uqwpf *Ewg0 


° eo "e 
Vj gt) { uleu'gpi Ipg 

ov g'tecrly ot ."qdlgew'cte'l qxetpef "d{"y ev uqhr j { ukeulQdlgew'eqnif g'cpf 'ctg'ugv 
kp'o qWgp'ceeqtf Ipi Nq'P gy wp u'rcy u'qho opt wceWqp'dgw ggp'qdlgew'cnq'qdg(u 

y givy 'qhi texk{ "cpf "Gipuvelp u'y gqt { "qh gpgtcritgrek( OR s gi co g'y quf .'hqt 
qdlgew'Nq'tgcevulo ketn( 'q'tecrte.']v) cu'\q'j exg y g uco ge ul uo "dwkvy tqw J 

rtqi tco o kpi OWptgcrlrj { uleu'gpi og o engu wg'qhN g Rj {uZ "epi og f gxgngr gf dl 

PXE KC.q'r sthgto ‘ecrewevigpu'hot Weg ( uleer'petceWqpu. we) 'cu'eqmkulqpu'cpf 
Inf 'f (pco leuO0 V] g'r tgugpeg'gh'y ki'cf xcpegf 'rj ( uleu'gpi kpg"p'r rceg'emjy Owi) 
eqpegpXcw'qp'o cnkpi "y g'i co g puvecf 'qhur epf kpi "Vo g'o cnkpi 'qdigewu ipwetceVy ky 'y g 
ico g'y qtrf "eqttgew{0 


Vj g'i terj leu'bpi peg 

Hqt'cp'lo ci e ou qy "w "'qp'uetggp. k/j cu'q'dg'tgpf gtgf qp qwt'flur re (o opt "mei 
CH Low RE IVX'qt'o qdkg f gxlegur Vj gi ter) eu ap kpg ka tgur qpukidrg hat g'qwr wap 
(quf kor rc ('d ( enipi "p'Iphgto cugp'cdqw'y g'epWtg'uegpg uvej 'cu'eqmt. ez wg. 

i gqo gX(.'N g'uj cf qy 'qhcp'ipf kkf weriqdleevcpf 'rk j Wpi ."cpf 'y g'xkey r qkpvqh'c"uegpg. 
cpf 'eqpuK gt g'etquu/IpetceWgp'qh y g'Tcewtu' y cvchhgevy g'qxgtemeqnt. "h j v'uj cf qy. 
cpf "qgeemukyp'gh'y g'qdlgew0 


Vj g'i tcr j leu'epi kpg'y gp'wpf gti qgu'o cuukxg'ecreweWgpu ov g dceni tqwpf "wukpi 'cmV gug 
Iphgto eqp'dghgtg Whi cdip'\q'qur w g'hipcrir kgrilphgto cvqp'\q'y g'uetggpÜ Vj gr qy gt 
qhc'i terj leu epi lpg cHeew] qy 'tgcriave"{ qwt"'uegpg y krinjqnO Wptgcrli tcr j ku op kpg" cu 
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tgreWqpuj k 'qhri j vcpf "ku'uvthceg0'Vj ko'y ggt{"dkpf uw q’rj (ulecicwklweu"o letq 
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The Content Browser is the primary area for creating, importing, organizing, 
viewing, and modifying content assets within Unreal Editor. It also provides 
the ability to manage content folders and perform other useful operations on 
MP assets, such as renaming, moving, copying, and viewing references. 


The Content Browser can search for and interact with all assets in the game 
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The Toolbar provides quick access to 
commonly used tools and operations. 
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In the center of the screen is the main 3D 
Viewport @. The most common way to navigate 
the Viewport is by clicking and holding the Right 
Mouse Button and using the W, A, S, and D keys 


to fly around. 
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The Scene Outliner Panel @ displays all of the Actors within the scene in a 
hierarchical tree view. Actors can be selected and modified directly from the 
Scene Outliner. 
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The Modes Panel @ contains a selection of various tool modes for the Editor 





These change the primary behavior of the Level Editor for a specialized task, 
such as placing new items into the world, creating geometry and volumes, 
painting on meshes, generating foliage, and sculpting landscapes. 
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\q'dwkt "y g'rk j v'o cvetlem.'cpf 'uq'qp. pggf gf Toy k'exgOVj ka wer "gpuwgu'y cvi j Vka 
r tqr gtn{ 'tepf gtgf "py g'rexgrD 


One WW MM MESE NEL B 


Content Marketplace Quick Settings World Settings ` Blueprints Matinee Su Simulate Play Launch 
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bot kK werlkgtVegu0Cpqy gto r gtwpvr wr qug qh'xegtwz"y cf gtu'kü'Nq X«cpulgto "xgt egu 
y ky '5F 'eqqtf Ipewu'lpuq'N g'4F "uetggp'ur cee'mt'f lur rc (ORkz oi cf gtu'r tqeguugu'r kz ent 
rtqxK g'equit.'| /f gr y .'cpf "cr j c'xemg'Iphqto ewqpOT eqo gx ("uj cf gt"u'tgur qpukdre hat 
rtgeguulpi TT cc xy g'rexenqhe'r tho bk o "stlepi re." og pf '"xgtwz40 


Fcw'"pkqto cvgp'ttgo 'cp'lo ci g'hrr cuuef T£qo opge cf gt'\q'y g pgzvhgt'r tqeguukpi 
dghgtg'y g("ctg'ipem( "qua w'y tqw J 'c'itco g'dwietO 


U cf gtuctg cmq'wugf q'Ipeqtr qtcve'r quvr tqeguulpi "eHeewr'uvej 'cu Xqmo gxle"NK j Upi . 
J FT.'cpf "Dnjqo "ehgew'Nq'ceegpwew "To ci gu'kp'c'l co g0 

Vj g'repi wei gy j lej "uj cf gtuctg'rtqi tco o gf 'kp'f gr gpf uqp'V g cti gvepxkqpo gp wWHKgt 
FkgevF .'N g'qHielciiepi wei g kJ NUNOHqt'"Qr gpl N.'y g'qHielcruj cf kpi "epi wi g'lu 
Qr gpI NU cf lpi 'Ncpi wiet NUN- 


Upeg'o quvuj cf gtuctg'eqf gf hqt'c'T RW.'o clqt'l RWo cngtuP xk Ic'cpf "CO F 5 exg'engq 
X lef 'f exemrlpi "y gK'qy p'repi wci gu'N cVecp'qwr whgt'dqy Ur gpI Ncpf "FkgewF 
uj cf gtuÜP xK Ic'f exengr gf "Ei "f gr tgecwf 'pqy "chet xgtukyp'S(B'lp'4234+cpf "CO F 
f gxgngr gf 'O cpug™wugf "Ip'uqo g'i co gu."umej "cu'De wgl '6."y cvy gtg'terecuef 'p'4236 
cpf 'uggo u'\q'dg'l ckpkpi 'r qr wetk "co qpi 'f gxgngr gtu0Cr r rg j cu'cmq'tgegpwf 'terecugf 
ku'qy p'uj cf pi pt wei g npqy p'cu O gwnUj cf Ipi 'Nepi wei g hqt QU" "oer wo det 
4236'\q'kpetgcug'y g'r gthqto cpeg dgpghku'hqt KQUOMEqpqu] cu'enq'cppqwpegf 'c'pgzv 
1 gpgtc gp" tcr j leu C RKdcugf "op Ur gp! N'npqy p'cu Xwnrep'Ip'ectn '4237.'y j lej 
crr gctu'q'de'uMqpi nf "uwrr qtvef "d{"o go dgt'eqo rcplgu'uvej 'cu Xerxg Eqtr qtcwqp0 
VJ g humyy Ipi "o ci g'hi'vengp too 'c'F Kt geSF "33" ter] leur kr grkpg'qp"O UF P 

w do uf p® letqugmtego Igp/waldatct f qy uif r 14698: : 4x? xu Zum z40K 
uj gy uy g'rtqi tco o cdrg uci gu.'y j kej Fewc'ecp'hyy "y tqu J N11 gpgtew'tgcn vo g 
i tcr j leu Tqt'qwt'1 co g."npqy p'cu'N g'tgpf etlpi rk gripg me tor tgugpcWqpO 





Memory Resources 
(Buffer, Texture, 
Constant Buffer) 





Inpul-Assember " 
Stage B 

Vertex Shader zi 
Stage Sa 

Hull Shader » 

Stage 3 

Tessellator 
Stage 

Domain Shader 2 
Stage e 

Geometry Shader = 
Stage e 
































Stream Output 
Stage 





Output-Merger P 
e 
Stage 








VJ g'kphgto eWqp' etg 'h'vengp'Ttqo "O letquqhvO UF P 'r ci at qwecp'wug V g F kt gebF 
33CRKw'eqptk we'cmigh'y g'uci out ki gu'uvej 'cuxgtwz.'] wn'f qo ckp.'i gqo gv {."cpf 

r k gn'uj cf gt qug y ky "y g'tqwpf gf 'tgevcpi wret'drgemr.'ctg'rtgi tco o cdrg'wukpi 'J NUNO 
V] g'cdkkw "\q'eqphk way ko'r kc gripg r tqi tco o cuecm[ "o engu Whezkir'hyt'y g'i co g 

i tcr j leu'tgpf gtlpi 0 


Y J cVecej "uci g'f qgu'ko"gzr rclpgf 'cuhqmyy us 





Kp 


ig 
r w cuugo dret Vj kuwi g'uw r gu f ec ov g'hgto "ghNeepi œu. ioo. pf 'r qpwtg'y g'r k eripe0 


Set of oi Vj kü'uci g'r tqeguugu xgtVegu'uvej "cu wpf gti qlpi "tcpuhqto cigpu."unkppkpi .'cpf 'r j Wpi ON g 
š pvo dgt'gh'xgtvegu'f qgu'pqvej cpi g'chgt'wpf gti qipi "y krusei g0 


Vj In'wei g'r tqeguugu'gpvitg'l gqo gx ("rtlo kixgu'uvej 'cu'vIcpi mu ripgu."cpf 'c'ukpi re'xstwgz'hgt'c 
qi» 


I gqo gx (/uj cf gt 





bes [qve w poe intgco 'rtlo hkee'fcve'itqo "y gr kr gripg'q'o go qt (y j ke'ap'kuly el g 


Vj hr'erir ur tho kkxgu'cpf 'r ter ctg"y g'rtlo kkxgu'hgt'y g r kzgn'uj cf gt0 


Rkzerlo cpk weWqp'hrf qpg'} gtg0Gcej 'r lzgilp'N g'rtlo kixg'hu'r tqeguuef  gtg.'hqt'ezco rre.'rlzgn 
Kom) 


Vj kuwi g'eqo dipgu'y g'xctkywirqwr wf cc kz gnuj cf et"xcmgu.'f gr y .'cpf "uepekilphgto cuqp+ 
y ky y g'eqprepwqhy g'tgpf ot eu evepf "f gr y lwepekidwiigtu'qi gpetcw'j g'Hipcrir kr gripg 





Vu) gr "tqwdgwet'xkmerk g'y j cvj crr gpu'lp'gcej 'qh'y g'uci gu. 'y g'hqmyy Ipi "lo ci g 

y qy ue'xgt ("1 qqf 'kmuxcWqp qhc"uo r rifigf 'tgpf gthpi 'r kr griipg'Tat "xgtvegu'gpn{O'Vj g 
lo ci ga wengp'ttqo 'cp'qrf "Ei "waqtlcrÜP ov cvf Hietgpv C RR exg f thet gpvr kc eripeu 
dwten{"gp'ulo ket'dcule'eqpegr w'p'tepf gtkpi "uqwteg« 

J w «lli gcppcibudo wewlei nkecej pi DC 5fir kk vo ni 





Vertex Connectivity 


Colored 
Fragments Fragments 


Vertex Primitive Fragment Raster 
> ==> Assembly and) => Texturing and => š => 
Transformatio Rasterization Coloring Operations 


Vertices Transformed Pixel 
ae — li Te 


Pixel Positions 





" > * " in `A 


Colored Vertices After Interpolation, Texturing, 
and Coloring 


Vortex Trunstoumnstion Primitive Assembly Rasterization 








Gzco rıg'hgy "ghj qy '1 terj kukt lur rc [ gf < 
e Vi gERWugpf u put weWgpu'"eqo r kef "uj cf kpi pt wei grtqi tco urcpf '! eqo gu { 
f cw N'N g'i ter] leurtqeguulpi "pk "mecwf 'qp'N g'i ter j leu'ectf 0 
Vj gf ew hir cuugf "y tqwi j pg gxgtvez'uj cf gt'y j gtgxgtVegu'ctg xcpulgto gf 0 
Kiy g'i ggo gu ("uj cf g''cevg Ip' gl RW'Y gi ggo gu ("ej cpi gu'ctg'r gthqto gf Ip 
y guegpg0 
e Kic'wuugmeigp'uj cf gt"u'cevg'Ip'y gl RW'Y gi ggo gulgulp"y g'uegpg'ecp'dg 
uvdf kK gf OV] g'ecrewr wf 1 eqo gx ( ua WMikepi wwf "uwdf kK gf "pyg'Wikcpi mt 
e Vikpi reu'cte"dtqnep'"f qy p'pw'hcio gpw0Htci o gpvs wef uctg'o qf Nieft 'ceeqtf kpi "q 


y gitcio gpvy cf ot) 
° Va'etgcw'y g'egrigtif gr y y g] "dwthgt'xcmg ki vgvigt'y ehto o gpu'cpf "y gp'ugpv\q 
y g'ttco g’dwihst'hqt"f lur re { kpi 0 


II U U 
CRK' 'F i gevZ'tpf 'Or gpI N 
Dqy 'F KgeVZ'cpf "Qr gpl NctgeqmgeWgpu gh'crr decvgp'ttqi tco o Ipi et regu 
“CRKH'vugf "Tor" cpf rkpi "o wMo ef Ic'phqto egp'Ip'c'eqo r wetO V] g('ctg'N g'w q'o quv 
eqo o qp'C RK''vugf qf c('hqt'xK gq'ectf u0 
FkgewZ "u'etecwf 'd( "O letquqhvNq'emyy "o who gf Ic'tgrewf '] ctf y ctg.'uvej "cu'l RW 
eqo o wplecw y ky ve" ot qy u'u(ugo OQr gpl. Nu e qr gp'ugweg'xgtukgp'N cvecp'dg 
wugf 'qp'o cp( or gtcvipi "uf uwo "pen pi "O ce'QUO 
VJ g f gekukyp'\q'wug'F kge ot Ur gpl NCRK'Nq'r tqi tco Wf gr gpf gpVqp'qr gteWpi 
u(uwo 'qhN g'wti gvo cej kpg0 


F K gevZ 


WptgcnGpi kpg'6"y cuHituvrcvpej ef "wukpi 'F kge 330Hqmyy kpi "y g cppqwpego gpvy cv 
F kge "34'u k u'y ky "Y Ipf qy u'32."Wptecn) cu'etecwf 'c'F kge "34"dtcpej oo "y g'66 
xetukqp'q'cmy 'f exemr egtu'q'uxctVetecdpi '1 co gu'wulpi "y lu'pey 'F kge "340 
Cp"gcu{'y c( Nq'K opd 'C RIQ cvcte'c'r ctVqh F kt gevZ "n'y cvy g pco gu'cmidgi Ip'y ky 
FkgewWHgt'ego r wet'i co gu.'N g'CRKN cvy g'ctg'o quveqpegtpef 'cdqw'ctg F kgeWF . 

y j lej 'ki'y g tcr j kecnCRKkqt"ftey pi |} K j 'rgthgto cpeg'5F 1 ter] kukn co gu.'cpf 

Fk geWUgwopf SF .'y j ke] "u'gt'y g'uqwpf 'r rc(dcenü 

F kge 'C RKrctg'pwi tcrkp'etgcvipi '] K j /r gthgto cpeg'AF "cpf SF 1 terj leuhqt'y g 

Y Ipf qy u'qr gtcvpi "uf men OHqt'ezco r rg.'F kge 33'Rr'uw r qtwef "p" Y kof qy u'Xkne. 

Y Ipf qy u9'cpf "Y ipf qy u": BOVj g'rewuvxgtukp'qhF kgevZ 'ecp'dg'w f cvef "y tqw J 
ugtxleg'r cemw f cwuüF kge '34'h'npqy p'\q'de'y ke r ef "y ky "Y kpf qy u320 

F K gevZ 34 

FkgevF '34'y cu'cppqwpegf 'p'4236'cpf 'J cu'dggp'xcuw 'tgxco r gf too "FKkgewWF"33'"wy 
rtqxk oe uk pkhlecpvr gthgto cpeg'o rtqxgo gpWVj hu'hi'c'xgt (1 qqf "ripniNq'c'xK gq'r quyef 
qp V gOUF P 'dmi "y cvuj qy uy g wej 'f go q'hqt'F kge "34< 

jw de} cppen (b uf pego IDmi uF k gevZ/F gxgrur et/Dmi IF Kk gevZ/Veej f go q0 
*K'(qwctg' wplco kict"y ky "FkgewWF"33"cpf '} cxg'pqvtecf "y g'U cf gtu'ugevqp"ectrket.'tecf 
y cVugeWqp'dghatg'r tqeget ipi "y ky "y g'tguvqh'y g'F kgevZ ugeWqpO- 

Rir gipg'ivc ve'tgr tgugp vc qp 

Ri qwecp'tgecnittqo 'y g'U cf gtu'ugeWgp.'y gJ cxe'maonpf 'cvy g'rtqi tco o cdrg rk gripg 
hgt'F Kge5F '330Vj ghumyy kpi lo ci g ki y guco g'ttqo "y g U cf eru ugedon "scngp too 
O UF P #cpf Wu gy u'c'ugtkeu qhr tqi tco o cdrg yj cf gtu< 
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(Buffer, Texture, 
Constant Buffer) 














Stream Output 
Sta 





Output-Merger 
Stage 1 





Ip'F kge wF '33."ecej 'qh'y g'uci gu’kriegphä wtcdre of gr gpf gpw{ "cpf "ecej "uci e'uruewopi 
ucwu'qp's gj ctf y ctgpf gr gpf gom(OUlpeg'o cp[ "wei gu cxg"y g'ecr cdi q'ugvy g 

wo g'] ctf y cte'ucw'" wë Wett gr gpf gpe {."y lu'tguwwrlp ctf y ctg'o luo ce 'qxgtj gcf 0 
VJ g humyy ou o ci g'urcp'ezeenmrepvmuvcvuop'qh qy j ctf y ctg'o ko cvej 'qxgtj gcf 

j crr gpu< 


Small state objects > Hardware mismatch overhead 


HW State 1 


HW State 3 





Vj g'ftlxgt'y kmpgto cm tgeqtf "y gug'ucwu'ttqo 'N g'cr r rec gp" co eTHtuvcpf "y ck 
wp g'ftcy "do g.'y j gp'Whi'tecf ("Nq'ugpf Way et kor rc ("0 qphqt0CVftcy Wo g.'N gug 
ucwu'ctg'y gp's wetlef p'c'egpitgringgr "dghgtg's ei etg k'cepurevef "pg T RWegf o o 
y g'j ctf y ctg'Ip'qtf gt'N tgpf gt'N g'eqtteevuegpg'qt'y g co g0Vj kr'etgcwucp'cf fkugpen 
qxgtj gcf '\q'tgeqtf "cpf 's wet ( 'hqt'eni y g'ucwucvftcy 'No gO 


Ip'F Kk ge 5F '34.'ugo g'rtqi tco o cdrg'uci gu'ctg1 tqw gf Nq'hqto 'c'ulpi re'qdlgevnpqy p'cu 
rir gipg'ivc ve qdl gev"RUQ+uq'y cvy g'ecej J ctf y ctg'icve ue upnt 'qpeg'd( y g'gptg 
i tqw .'rtgxgpWpi 'j ctf y ctg'o luo ce 'qxgtj gcf OVj gug'ucwu'ecp'pqy 'dg wugf 'f Kgew. 
Ipuvcf 'qhj cxkpi "g'ur epf 'tguqwtegu'eqo r wipi "y gtguwMpi 'J ctf y ctg ucwudghjtg'N g 
ftcy 'ecn Vi ku'tgf wegu'y g'ftcy 'ecniqxgt] gcf mp pi "o qtgftcy "ecmu'r gt'htco g0Vj g 
RUQ'y cVhr'p'wg'ecp'umdg ej cpi ef 'f [pco lecm( 'dcugf 'qp"y j cwxgt'] ctf y ctg'pcWxg 
kpuit weWqpu'cpf "uc wu cvctg'tgs wit ef 0 

Render Context: Direct3D 11 Render Context: Pipeline State Object (PSO) 





1D3D11DeviceContext GPU Memory 





DirectX 11 DirectX 12 











Y gtniimdo kulqp 


Ip'F kgeoF '33."y gtmundo kukqp"q'y g1 RWiuto o gfkow0Y j cvku'pgy Ip 'F KgeF "34'u 
y cvk/wugu'ego o cpf wt 'dwpf rgu'y cvegpyclp'y g gpWtg kptgto con Dot gf "q 
ez gewg'c'r ctkewet'y qtmucfO 


É o sfkew'y qtmuwlo kmukqp"p"F k geSF "33" gcpu'y cVkphgto cdjqp'urr cuugf 'cuc'ukpi re 

uxgco 'qheqo o cpf ve) RWcpf 'f we'\q'y g rceniqh y g"epute"kphgto cp "VM gug 

eqo o cpfuctg'qhep'f ghettgf "np way g'cemeny qtniecp'dg f qpgO 

Y j gp'y qtmiundo kluuk]p hi tqwr gf "kp'y g’ugrhegpickpgf "eqo o cpf "uv'y g'ftkxgtuecp 

rtgeqo r we'cmy g'pgeguuct {"I RWeqo o cpf u'cpf "y gp'ugpf "y cvkuv\g'y al RW'o cnkpi 

FkgevF '34'y qtmundo kuukgp'c'o qte"ethkekepvr tqeguu0Cf f kopcm "vw g'wug'qhdwpf reu 

ecp'dgN qw J Vqhcuc'uo cniruvqh'eqo o cpf u cvctg'i tqw gf Nq'etgcw c rctVewrt 

adleeWY J gp'y lu'qdlgevpegf u'\q'de'f w recvef 'qp'uetggp.'N ki'dwpf re'qheqo o cpf uecp'dg 
ric( gf deem q'etgow' y g f w rlecwf 'qdlgevO V] kom y gt'tgf wegu'eqo r wcWgpcernWo g 

pgef gf wt kge wF "340 


Tguqwt eg'teeguu 


P'E Kt ge 5F '33.'y g'i co g'etgcweutguqwteg xlgy u'N cvdlpf "y gug xkgy u'q'ugw'cvy g 

uj cf gtuO Vj gug"uj cf gtuN gp'tgcf "y g f cv TEqo "y gug'ezr dek/dqwpf "urgw'f wt 'c'f tcy 
ecnf)Kiy g co g'y cpw'\q'f tcy "wakpi 'f KhetgpVtguqwtegu. ky krdg f qpgp'N g pgzVftcy 
ecmy ky 'c'f Khetepvxley 0 

Ip'F KkgevWF "34."[qwecp'etecw'xctkqwutguqwteg'xkey u'd( wun 'f guetkr \qt'} ger WGcej 

f guetkr vu) ger 'ecp'dg'ewuvqo K ef wu de dengt wu Gu eekle'uj cf gt"wulpi "ur gee 
tguqwiegu0'V] k'hezkikiy 'q'f guk p'y gf guetkr qt!) ger "emy u'{ qwiq'j exgTiwrieqpqn 
qxgt'y g'tguqweg'wuci g'r cwetp.'hum( wk Ipi "o qf gtp'j ctf y ctg'ecr cdkkdgu0] qwctg'cmq 
cdig'\q'f guetkdg'o qtg"y cp'qpg'f guetkr wt ger vc krlpf gz gf omg "gcut hrgzkd ist sq 
uy cr 'j gcru.'Nq'eqo r rmwe'c'ulpi œ'f tey 'ecnf) 


Nk j va 

Y gj exg'dtlgm( 'i qpg y tqw J "y g vir gu'qhitk j Vip"Ej cr wet'3."Cp'Oxgtxkgy 'qhWptgcn 

Gpi pg0Ngvwu'f q'c"s went gecr "htt uF kgevdgperiNk J Veo ku'dgco uqhr cterrentk j wO 
RglpvVNk j Veo ku'rki j Viing'c"h J vw too "Ga re r qkpvtef lem( "qww ctf "p'em 

f Kkgevagpu0Ur qvNk j Veo ku'rki j vlp'c'eqplecriuj cr g qww ctf ucpf "Um "Nk j vo lo ku j v 
oo "y gum Toy py ctf u'qp'y g’qdlgew'lp'y g'rexgrü 

Ip'y lu'ej cr wt.'y g'y ladrgctp qy "\q wg y eg dcule"rk j vr wi mo ce cp aert oc 
Y g' cxg'crtecf {'r megf 'c"Ralpv Nh J VIp'Ej cr wet'4. "Et gcWpi '[ qut Hir uy Ngxgn'cpf "rectpgf 
j dy N'cf Iw hu pyepuk "q"392203 gte'kp'y rej cr vet." y g'y kntectp'o qtg cdqwN g 
rctco gwtu'y cvy g'ecp'cf IwVy ky "gcej 'Mr g'qh'rk J Vvq'etgcwe N g'rk (dou "y cvy g y cp 
NevwuHtuvxley "c"rexgny cv] cudggp' krwo kpcwf "wukpi "y gug Wptgcerlrk j wONgcf 

Ejcrvgt 6NgxgnaRt gdwknv0wocr. dwkf 'cpf T mí N g'rexgrW niqnictqwpf OEneniqp'y g 

rk j uy cvctg'r megf "Ip'y g'texgncpf "{qwy kripqueg'y cvo quvgh'tk j wwugf re Rok ut 
Ur qvNk j X0 Vj gug'y q'hgto uqhrk j w'ctg's wsg'eqo o opt "hqwpf "Ip'ipyetkqt'rk j pi 0 

Vj g'pgzVugevkyp'y kmi wif g"{ qwq'ez epf "y g'texgrigp"{ qut'qy poCngtpcvxgnt."{ qwecp 
WE V g'Ejcrvgt 6NgxgnaRt gdwknv Ipxgnq’j gr "[qwcrqpi py g’etgevqp"gh'{ qut"qy p'rexgr 
ulpeg Nf qgu'eng'c'Tckt'co qupvqhWo g'\q'etgcvg"y g opt e gx oi! Oe v kij uk "y g 
pgzvugeWgp. hegrht ge'Nq"ulo r n{ we wv g'r tedwkwkgtukyp'gh'y g'o cr'rtqxK gf .'cpf' q 

y tqw j "y g'qy gt'2zco r œu'tp'y ku'ej cr vetwulpi "y g'r tgdwkwo cr 'cuc'tghetgpeg0J qy gxet. 
kv y kridg'c'1 tgeVqr r qtwph q'tgxklug'y J cV(qwj exg rectpgf ov grtgxkqwuej cr wtu'cpf 
gzvept "y g'rexgriqp'(qwt'qy pO 

Dghgtg'y g'go dctniqp'y g'qr Wgpcrigzgtelug'q'gzvepf "y g rexgn rege wil q’y tqwi j 'c'hey 
wwqticrigzco r rgu'qp'j qy "y gecp'r rceg'cpf Gap we ve" Hhetgpv vr gu qhrk j 0 


EqpHi wt Ipi 't'Ralpv Nl j vy bj 'b qtg'ievdpi u 


Qr gp'Ejervgt 6Ngxgn0wocr'cpf 'tgpco g KV Ejervat 6NgxgnaRqkpvNki jvOwocrÜ 

I q'q'O qf gu NN j u'ftci "cpf 'Ftqr "c"RgkpVNk j VIpw'N g'rexgrÜCu' Rglpv NN j Veo ku 

rk j ves wem 'Ip'cmif kgevgqpu'ttgo "c"ukpi rer qipv "CwepweWqp "Tcf ban ppu "ot 
kom ev g'y teg'o quVeqo o qp'xcrmgu'y cvctg'eqplk wef 'hqt'c"Rqlpv NN j v9 

Cwepwe dgp'Tcf km 

Vj g'hqnyy ot "etggpuj qVuj qy uy j gp"y e Rok MR j vj cu'lsu'f gro C wgpwe gp "Def hwu 
qh32220V g'tcf wu qh g'y tgg dme ekergu'Ri dcugf 'qp'y g cwepweWqp'tcf km'qhy g"Rqkpv 
Nk j vcpf "ku'wugf "g'uj qy "ku'ctgc qhgtteevqp y g'epxkqpo gp) 
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Led: ChapteraL eral Lightfurorial (Persistent) Min Roughness 


Vj g'hqngy ot 'ueteepuj qvuj qy uy j gp'y gcwgpweqp'tcf kukitgf wegt \q 7220 y ku 
ukwevap. "{ qwt tqdedni "ecppqvuge'cp{ "f Mier opcg ov g'rk j dau "ulpeg'N g'tcf baran 
mti gt"y cp"y gtqqo 'kuerh< 
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Lard: Chapters) eve] FightTutorial (Persistent) 





P qy "ev wr eng c'njqnicvy j cvj err gpu y J gp'y g cf IwuvN g'tcf kau'o mej "uo cmetO V] g 
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ej cpi gor g'cplo cvigp'y j gp'y g'etgcvef "drgpf ur cegYp' y g'ectriet gzgtekugü 

P gzv'y g pggf Nq'etgcw c xctledre uq V cvy g'ecp r cuu pe xcmie Ny g Y emi qi Twp 
drepf ur ceg'ur ggf '"xctlcdrg0 vor q'uq.'y g pggf Nq'erienicpf 'ftci "y g'i tggp'f qvpezviq'y g 
Ur ggf 'qp'y g'drgpf ur ceg'pqf gw gr gp'w 'c'eqpyez werlo gpw'rgqnihqt Rtqo oe wa 

Xct ledig. "pf "y gp'edemqp"k0Vj r tqo qwu'ur ggf "kp'y g drgpf ur ceg'paf g Nq'c hnjcev 
xctlcdrg. v j lej 'y g y quit 'ugVq'eqpqrly g'ur ggf 'cpf "Vir g'qhicplo ep y cvy kridg 
ric(gf OT gpco g'y lu'pgy "xctledrg Ur ggf 0Vj g' tqmgy kpi "vetggpuj qvuj qy uj qy 'y gj cxg 


etgcwf 'cpf 'eqppgewf 'c Ur gef '"xctlcdrg N'Y emi qi T wp'drepf ur ceg.'y j ley 'urriipnpf wu 
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o qxipi 'f qw'uj qy ‘jay Techn uy tqwi j d gl go OVj g'ur gef Mil etg 


Skeleton Mesh Animation 
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Edit Defaults 


4 Root Motion 


Root Motion Mode Root Motion from Montages Only = 


Vj taw j "Cph I tcrj .'y g'y gtg'cdrg Nq'ugvwr "Ur ggf 'cu'c'xctlcdre'cpf only krxctledrg Nq 
Y cmi qi Twp'drepf ur ceg.'y j lej ."p'wtp.'eqpxqniy j cvcplo eWgp'wq'r m ("cvy j kj "ur ggf 0 


Y g'pggf ^q'pqy "y lpmicdqw) qy “y rtgxK g'uqo g'mi leq f gto kpg) qy Y g'ur ggf 'qh'y g 
P RE'ej cpi guo 

GxgpM tcrj 

GxgpM tcrj 'ki'wugf Nq'rtqi tco "mi ko VM emer tkpw 

"y hi'ezco r rg.' y g'y Wiwel Coop terj "q'etecve'mi ke"yg'ej cpi g V g'ur ggf 'xcrmgu'y cv 

y kn'Ip"wtp.'chhgevyj g'P RE u'cplo cgp'eqpxqr 


Vq'etgcw'c'o qtg'eqo rrez'kpvenk gpVf gekukgp/o cnkpi 'rtqeguu.'y j key "kito gf 'cu CK y g 
y kmipgef "wu we cu oh Kt gre vf "pqf gu'p'GxgpM ter j OY g'y kntrectp"o qtg cdqw 
etgcvipi 'CKip'y g'pgz VugeikgpO 

Vj g'hqngy fpi "uetggpuj qvuj qy u' gf ghcwwpgy "GxgpM terj duet oo coup 

Diver (od) 

Vi g'GxgpvDmer tipy W f cw'Cplo cvigp'paf g'ecp'dg y qw J VqhcuN g'uqwteg N cvugpf u 
c'r uug'N tqwi j "y g GxgpM tcrj 'pgw qtnOCu'N k'r wug'\tcxgm'y tqw j "y gpgw qtm'k1 qgu 
y Low J "c'ugtlgu'qhs weuvqpu'y cV qwf guk p'q'f gveto Ipg'y j lej "cplo cuqp rr! gf 0 
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Drag Off Pins to Create/Connect New Nodes. 
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Delta Time X O» 
J Try Get Pawn Owner 


Target [self] Return Value 





Vt UI gv Rcy p'Qy pgt Wa) gvy g'qy pet'y cVCplo cuqp"Dmer tkpvku'cuuk pgf "q0Vj ko'ka 
ulo r n{ "wugf "Ip'eqo dipcWqp'y ky 'cpqy ot Dote buch .'\q"gpuvtg"y cvy gj cxg'c"xcrkt 

qy pgt'dghqtg"ugwipi "xcmgu^q'ej cpi g'y gcplo cp) 

Vq'o cng'O (P REaDmgrtlpv y qtmtgt'y gJ gtqa VRR'o guj "y cvy gj cxg'lp'y g rexgn'y g 
y krlpggf 'q'Tituvf grgw y g Vt('I gv Rcy p'Qy pgt Dot g'cpf ter rceg Ny kj 'I gvOy plpi 
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Delta Time X O> 


All Actions for this Blueprint Context Sensitive 
Get x 
J Get Blackboard 
4 Animation 
J Clear Morph Targets 
.f Get Curve Value 


q DONE 
J Montage Get Current Sectior Returns the skeletal mesh component that has created this AnimInstance 
J Set Morph Target 
T Try Get Pawn Owner 
4Canvas Render Target 2D 
Asset Browser Ma y Bluep fc eate Canvas Render Target 2D 
4Collision 
: J Get Actor Array Bounds 
w, + + + = Eé Get Component Bounds 
= Get Surface Type 
riable Function Macro Graph “Development 


T Get Engine Version 
oh e 
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4 Utilities 
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Target [self] Return Value 
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bor w'qhN ect 'pqf g^y j ki 'urcmu'c'ulcpi wet'kpr wONipniT gwt p'Xcmg"5 la" cuc 
dme'ekerg'pgz VN keqwr wtitqo 'I gvQy plpi 'Eqo rqpgpvN' bar w Qdlgev"s hr) cuc 
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4Variables 
4Default 
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Vq'cuuk p'y g Der tipv\q'y g'ungrewqp'o guj .'y gy knieriemigp'y g'2zkpi 'J gtqVRRq 
Flur wi Y gf gclurrcpgrüHgewrqp'y g'cplo cpr ctvghy gt cpgmy ghumiy Ipi 
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Playing 
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Should Do Anim Notifies 
Global Anim Rate Scale 
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Global Anim Rate Scale Animinstance 
Pause Anims AnimPreviewinstance 
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MyNPC_Blueprint 
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y tggecwi qtlgu."(qwy qwf 'dgtgcf [^q'etgowe'[qwt'qy p'eqo rrgz'dgj cxkgtus 


J cxlpi 'qpg'qt'o qtg'ej kftgp'ctg'r quukireO 
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gi gpf "y kmj gr "(qwK opd "y g'f Hietepveqo r qpgpw'gh’c'Dgj cxkqt"Vtgg< 
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f gvckpf 'f guetk Wkqp'qhj qy 'y g'gpgo ("P RE'uj quf 'errtqcej 'y g'wti OV] g'P RE'y kmitwp 
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J qy "lo ro gpve'Dej cxlat'Vt ee'lp'Wptecn 
Gpi Ipg'6 

VJ g'WptgcerlGf kqt'cngy u'eqo r rez'Dgj exkqt' VtgguNq'dg'f guk pgf 'wikpi "Vy g'xkuwcn 
uetkr dat "Dryer tipu'Ni gy gt'y ky 'ugxgtci C Keqo r qpgpw0 


Vj ag Kc Cp or «qp wm "WptecriGpi Ipg 6 y j gtg'xgt ("eqo r rgz Riet cxkqtu'ecp'dg 
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VJ g'pqf gu hqt'DV' kp WGo6'ctg'dtqcf nt f kH gf "py Hx e'ecvei qtkeu0bmvwyg | tgecr .'y g'] cxg 
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e Tqqv5Vj g'nctupi 'pqf gut c"Dgj exlqt Vtgg'cpf 'exgt { Dei cxkgt"Vtgg‘j cu'gpn{ 'qpg 
tqqv) 
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e Veunr Vj kü'hu'enq'npqy p'cu'c"Nech'kp'"c' Mr ecHDWVj eug'ctg'N g recxgu'qhN g Xgg. 
ycvkı'y g paf gu'y cv fq "y kpi u) 

° Ugtxleg<V gug ctg'cwcej o gpu'q'eqo r qukg'pqf gu)Vj el vg gzgewef CT ghipgt 
Itgs wepe(.'cu'ngpi 'cu y gk'dtcpej 'ko'dglpi "gz gewef OVj gug'ctg'qhwep' wugf "q'o cng 
ej gemi'cpf "w f cw'N g Dicemlqctf ON gug eng y g r rceg qh cf kkgpcrr ctempgrpqf gu 
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Pcxk cvigp'D o 

Hqt'CKej ctcevgtu^q'o qxg'ctqwpf oy gi co g'rexgn'y g'pggf "q'ur getlecm gniy gCK 
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rtgf lewdrpo 
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NavMeshBoundsVolume 
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